Anticancer therapy by overexpression of superoxide dismutase.
Cancer cells are in general low in the enzymatic activities of both manganese-containing (MnSOD) and copper- and zinc-containing superoxide dismutase. We have hypothesized that part of the tumor cell phenotype is due to this loss of enzymatic activity. To test this hypothesis, we have overexpressed MnSOD via plasmid and adenovirus transfection in various cancer cell types and have shown tumor suppression. This tumor suppression is via a noncytotoxic mechanism and probably occurs due to cell-cycle perturbations. We have also shown that MnSOD overexpression causes the anticancer drug 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) to have increased cytotoxicity. Our hypothesis for the mechanism of action of this combination is that overexpression of MnSOD leads to increased peroxide levels and that BCNU inhibits peroxide removal. We currently are investigating the use of adenovirus MnSOD plus BCNU in the treatment of cancer. Results thus far are consistent with the idea that we can use the alterations in antioxidant enzymes observed in cancer cells to therapeutic advantage.